Over the last decade Ecuador has experienced a strong increase in financial transfers from migrated workers, amounting to 6.4 percent of GDP and 31.5 percent of total exports of goods and services in 2005. This paper investigates how remittances affect human capital investments through relaxing resource constraints and facilitate households in consumption smoothing by reducing vulnerability to economic shocks. In particular, we explore the effects of remittances on school enrolment and child work in Ecuador. Identification relies on instrumental variables, exploiting information on source countries of remittances and regional variation in the availability of bank offices that function as formal channels for sending remittances, reflecting transfer costs. Our results show that remittances increase school enrolment and decrease incidence of child work, especially for girls and in rural areas. We further find that aggregate shocks are associated with increased work activities, while remittances are used to finance education when households are faced with these shocks. This suggests that liquidity constraints and vulnerability to covariate risk are especially relevant in rural areas, as it affects household's investments in human capital of school age children. In this context both child labour and remittances function as coping mechanisms.
Introduction
Ecuador has experienced a strong increase in financial transfers from migrated workers abroad during the last decade. Since 1999 these resource flows constitute the second largest source of foreign income in Ecuador after oil exports, amounting to 6.4 percent of GDP in 2005. Despite the magnitude of this remittance inflow there is relatively little empirical research that examines the role of remittances on the economy of Ecuador and livelihoods and behaviour of remittance receiving households.
In general, the literature on international migration and remittances does not provide an unambiguous picture on the outcomes for the receiving economy. A number of studies point out negative effects of remittances as they may discourage labour supply and effort of recipient households (Funkhouser, 1992) or finance current consumption promoting dependency of receiving countries (e.g. Taylor et al., 1996a and 1996b) . On the other hand, more recent empirical evidence emphasizes the role of remittances in encouraging economic growth and development by enabling recipients to overcome liquidity constraints and finance productive investments (see Rapoport and Docquier, 2006 , for an extensive literature review).
This paper follows the latter line of research as we scrutinise the potential role of remittances in human capital accumulation in Ecuador. Resource constraints and imperfect capital markets play a notable role in households' decisions concerning investment in children's human capital in Ecuador (e.g. Moser, 1996, Vos and Ponce, 2004) . By reducing financial constraints, remittances can promote schooling investment and increase child reservation wages, thereby reducing children's labour force participation. In addition, trans-national social networks provide income diversification strategies and alternative coping mechanisms for consumption smoothing, through remittances, in response to economic shocks. In the context of imperfect financial markets, investments in human capital are typically compromised by income variability (e.g. Beegle, Dehejia and Gatti, 2003, Dehejia and Gatti, 2002, and  Jacoby and Skoufias, 1997) .
Several studies have found evidence that remittances are associated with increased educational attainment and reduction in child labour supply. For example for El Salvador, Acosta (2006) finds that girls and boys under 14 years old from recipient families are more likely to attend school than those from non-recipient households, while Cox-Edwards and Ureta (2003) show that school dropout hazard rates are reduced by remittances. Hanson and Woodruff (2002) find that remittances have a positive effect on education outcomes in Mexico for girls aged 10 to 15 with mothers with a very low level of education. Borraz (2005) finds similar results using data from the Mexican census, which suggest a positive but small effect on schooling for boys and girls with low educated mothers and who reside in cities with less than 2,500 inhabitants. Yang and Martínez (2005) find declines in child labour supply with households whose migrant members experience favourable exchange rate shocks in the Philippines.
However, other findings present mixed results of the effect of remittances on child schooling. McKenzie and Rapoport (2006) , for example, find a negative effect on schooling attendance and education attainment among 16-18 year old girls and 12-18 year-old boys, but a positive effect for younger girls with uneducated mothers in rural Mexico. They attribute these outcomes to side effects of migration. For instance, the absence of parents in the household due to migration could lead to reduced investment in their children's education and an increase of child work incidence. López-Córdoba (2004) shows that these effects are especially relevant for secondary school age children in Mexico, as remittances positively affect school attendance for children aged 6 to 14, but negatively for boys and girls aged 15 to 17. In a study on 11
Latin American countries, Fajnzylber and López's (2006) find that only 6 in countries in the region (Nicaragua, Guatemala, Honduras, Ecuador, Haiti, and El Salvador ) children from remittance-receiving households are more likely to attend school, the effect being larger for children with mothers with low level of education.
Caution is required when interpreting estimated effects of remittances on school enrolment and child work as causal relations because of the endogenous nature of remittances. Most of the studies cited above claim identification of causal effects by virtue of instrumental variables constructed from historical migration rates (i.e. Acosta, 2006 , Fajnzylber and López, 2006 , Hanson and Woodruff, 2002 , and McKenzie and Rapoport, 2006 .
In this paper, identification relies on instrumental variables that exploit information on source countries of remittances and regional variation in the availability of bank offices that function as formal channels for sending remittances.
These instruments capture information on transfers costs and accessibility to channels of transmission, which partly determine the volume and frequency of funds transferred, while they are not expected to affect school enrolment and child labour.
Our results suggest that remittances increase school enrolment and decrease incidence of child work, especially for girls and in rural areas of Ecuador. We further find that aggregate shocks are associated with increased work activities, while remittances are used to finance education when households are faced with these shocks. This suggests that liquidity constraints and vulnerability to covariate risk are especially relevant in rural areas, as it affects household's investments in human capital of school age children. In this context both child labour and remittances function as coping mechanisms.
4
The paper is organized as follows. The next section describes the data used in the analysis, while section 3 illustrates the context of education, migration and remittances in Ecuador. Our empirical strategy is set out in section 4 and the results are presented and discussed in section 5. Section 6 concludes.
The data
Our analysis draws on a nationally representative living standard household survey for (Acosta et al., 2005) . As a result a large number of Ecuadorians left the country to find work opportunities elsewhere (Acosta et al., 2004 , Ramírez and Ramírez, 2005 . According to the InterAmerican Development Bank (2006) Recipient households report that they use income from remittance mainly for education, food, health and rent (89.4%). 2 The remainder is said to go to construction and properties investments (3.1%), settlement of debts (2.9%), savings (1.2%), business investments (1.2%), household assets such as fridges, stoves and laundry machines (0.9%), acquisition of vehicles (0.3%) and other forms of consumption (1.0%).
Interestingly, these reported spending patterns do not differ much between urban and rural households, although households in rural areas use a higher percentage of remittances for the acquisition of household assets and reserve a smaller share for savings. During the crisis in 1999 incidence of child work increased for the children younger than 14, while there was little change for secondary school aged children.
In this paper we will look at the effect of remittances on school enrolment as it is a better reflection of the household's investment decision than school attendance,
given the fixed costs that are associated with it (e.g. school enrolment fees). Table 6 shows average school enrolment and work incidence for boys and girls in the ECV 2005/2006 sample. Remittances seem to be associated with higher enrolment and lower incidence of child work, both domestic and non-domestic work. This trend is not consistent with the idea that parental absence as a consequence of migration may demand children to undertake domestic tasks (Mckenzie and Rapoport 2006) .
Empirical approach

Empirical specification
To estimate the impact of remittances on human capital investments we take a reduced form approach, where we model the probability of being enrolled in school or participating in income generating activities as a function of remittance transfers, individual and household characteristics, and regional labour market and economic conditions. The absolute amount of remittances received per capita during the last year is our main explanatory variable of interest. Note that in the analysis we are ignoring the migration decision itself and only focus of the marginal effects of international transfers on schooling and labour supply. The ECV collects information on idiosyncratic and covariate shocks to household income. In particular the latter are expected to affect human capital decisions as both market based and informal insurance and coping mechanisms may break down under aggregate shocks (e.g. Glewwe and Hall, 1998 , Jacoby and Skoufias, 1997 , Morduch, 1995 and 1999 , Skoufias, 2003 . It is here that transnational networks and remittances can play an important role as informal safety nets, as they transcend country specific developments. We consider several types of exogenous shocks that household may be exposed to: a member of the household has recently been severely ill, had an accident or died (idiosyncratic shocks), droughts, insect plagues or crops affected by frost (covariate shocks). The remittance recipients in our sample are more likely to experience idiosyncratic shocks but are less exposed to covariate shocks (see Table 1 ).
Since labour supply, schooling and remittances may all be driven by regional specific labour market and economic characteristics, we control for the poverty headcount and unemployment rate in the province where the child lives, and the urban-rural composition and average age of the province population. In addition, we include dummy variables for the three main geographic areas of Ecuador: Sierra, Costa and Amazonia.
Identification
Remittances received by households are potentially endogenous to human capital decisions and child labour supply. This can be due to, for example, unobserved In this paper we identify causal effects of remittances by virtue of instrumental variables constructed form exogenous variation in transaction costs of international financial transfers. Two sources of information reflect these transaction costs: the source countries of the remittances received and (following Amuedo-Dorantes and Pozo, 2006) regional variation in availability of Western Union bank offices that function as formal channels for sending remittances. Both these instruments capture information on transfers costs and accessibility to channels of transmission, which partly determine the volume and frequency of funds transferred. At they same time they are not expected to affect school enrolment and child labour supply. The variation in Western Union branches across provinces is shown in Table 7 .
Availability of Western Union branches per province is interacted with all source country dummy variables as to fully exploit the variation in the instruments and increase support for identification.
Results
The determinants of school enrolment and child work are given in Table 8 . The table reports IV probit coefficients for the full sample of 8,600 children age 10 to 17. The instruments are jointly significant at a 1 percent level. The IV probit approach takes a linear specification for the first stage regression. We investigated the support of the instruments further by estimating the first stage equation as tobit in addition to a probit analysis of the probability of remittance receipt. 4 We find that the Western Union variable is a strong determinant for the probability of receiving remittances but to a lesser extent for the amount sent. The country dummy variables are highly significant for the amount remitted. These results suggest that the instruments combined, and with interaction terms, provide strong support for identification of the effects of remittances. We also estimated a linear probability specification in order to perform a Sargan over-identification restrictions test. For both school enrolment and work the validity of the instruments was not rejected (χ 2 test statistics of 15.889 and 11.912, respectively, with 10 degrees of freedom).
The associated marginal effects for per capita remittances and shocks are reported in the first columns of Table 9 (enrolment) and Table 10 (work). The remaining columns in these tables show the results for different sub-samples:
male/female, urban/rural and non-poor/poor.
Remittances are used to finance schooling, in particular that of girls, children in rural areas and amongst the poor. While remittances increase school enrolment amongst the poor, this is not the case for the non-poor. This suggests that investments in human resources amongst the poor are bound by resource constraints. At the same time we find that remittances reduce incidence of child work only amongst the nonpoor and in rural areas, suggesting that reservation wages are higher for the non-poor compared to the poor. Thus, while remittances may increase human capital investments amongst the poor, they are not sufficient to offset earnings from child labour.
Shocks do not seem to have any effect on schooling, but they do have implications for child work. Especially exposure to covariate shocks increases incidence of child labour. The effects are relatively large for girls, in rural areas and children from poor households. This is consistent with the notion that alternative insurance mechanisms are less effective in poor rural environments, hence a relatively larger role for child labour as contingency asset.
Probing the role of trans-national networks and remittances, we estimated the model for sub-sample of children that were exposed to certain shocks and those that were not. 5 The results are given in Table 11 . We find no evidence that remittances reduce the pressure on households to draw on their child labour. This is somewhat surprising since the probability of work is sensitive to economic shocks.
However, we do find that remittances are used to finance education when households are faced with these shocks, while schooling itself did not seem sensitive to shocks.
For all type of shocks the effects of remittances is significantly larger for children if their household experienced a shock compared to households that did not.
This evidence suggests that education is indeed partly financed by international remittances, and that reducing investment in children's education is generally not considered as a coping mechanism by households when faced with unexpected income shocks; at least not in the short term. In fact, remittances serve as insurance mechanism in order to maintain school enrolment in response to these shocks.
Child work, on the other hand, seems sensitive to shocks, but not affected by remittances. In other words, shocks drive households to fall back on child labour, while remittances are generally not high enough to increase reservation wages such that it reduces child work (except for the non-poor), irrespective of the households exposure to risk. This would suggest that, like trans-national networks, child labour is just one alternative for consumption smoothing.
Conclusion
In this paper we analyse the role of remittances in human capital accumulation in Ecuador, which has experienced a strong increase in financial transfers from migrated workers abroad during the last decade. We explore how remittances affect human capital investments through relaxing resource constraints and facilitate households in consumption smoothing by reducing vulnerability to economic shocks. In particular,
we explore the effects of remittances on school enrolment and child work in Ecuador.
Identification relies on instrumental variables, which exploit information on source countries of remittances and regional variation in the availability of bank offices that function as formal channels for sending remittances. These instruments capture information on transfers costs and accessibility to channels of transmission, which partly determine the volume and frequency of funds transferred, while they are not expected to affect school enrolment and child labour. Over-identifying restrictions tests confirm validity of the instruments.
Our results show that remittances increase school enrolment, in particular for girls and in rural areas. To a lesser extent remittances also reduce child labour supply.
We further find that especially aggregate shocks are associated with increased work activities. Schooling, on the other hand, does not seem sensitive to shocks, suggesting that households employ other coping mechanisms rather than compromise human capital investments.
Not only do remittances provide a structural source for human capital investments, trans-national networks also function as insurance mechanism, as we find that remittances are used to maintain education when households are faced with economic shocks. This suggests that liquidity constraints and vulnerability to covariate risk are relevant for human capital accumulation of school age children, especially in rural areas. Within the context of uncertainty both child labour and remittances function as informal insurance coping mechanisms. Table 9 Determinants of school enrolment amongst children age 10 to 17, by population group (IV probit marginal effects) Note: Other covariates have been omitted for convenience, with specification similar to Table 8 . Detailed estimation results are available upon request. Standard errors in brackets. Table 10 Determinants of work incidence amongst children age 10 to 17, by population group (IV probit marginal effects) Note: Other covariates have been omitted for convenience, with specification similar to + significant at 10%; * significant at 5%; ** significant at 1% 
